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Abstract 
  As society changes and competition grows, the skilled worker becomes hard to find. For these 
reasons, secondary education is the starting point for pursuing college, a trade, and a career. For 
more than 60 years individuals have been given a second chance to complete their high school 
education by taking the General Education Development (GED) exam. This exam has been 
updated to correspond to changes in society and the workforce. As of 2014, the GED test was 
changed dramatically. This research project traced from past to present the intent of the 
assessment, teaching methods, curriculum, statistics, and overall preparation of the students who 
took the exam to advance forward in their lives.  The research will investigate closely the 
expectations and changes as it relates to the mathematics portion of the exam. Taking the GED 
over the years has been shown to be very beneficial.   There have been many advantages of the 
GED program to the graduates as well as to the world at large.  The purpose of this research is to 
compare the 2014 GED exam with the previous 2002 Series by looking closely at the effect that 
the Step by Step Teaching method vs online preparation can offer, and its relation to the 
mathematics component of the GED Test. 
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In order for society to advance on the earth, communication was needed. This requires 
the use of alphabets, words, numbers, and computation of numbers. What was the origin of 
communication using alphabets and numbers? How did world education evolve and then move 
toward higher education? For years, due to many issues, there have been individuals who have 
not been able to complete their formal high school education.  Many individuals yearned for an 
opportunity to receive their diploma either to assist in employment, satisfaction of completion, or 
even just to be able to assist their children in doing homework. An assessment was developed to 
allow individuals to show what they have learned and to receive a certificate which was to be 
equivalent to a high school diploma. This assessment is known as the GED.  
Definitions 
GED - General Educational Development or often called General Equivalency Diploma 
 
GED Test - A high school equivalency assessment consisting of five content areas. It was 
designed and produced according to psychometric standards and properties in order to provide an 
opportunity for adults who did not complete a formal high school program to certify their 
attainment of high school– level academic knowledge and skills and earn their jurisdiction’s high 
school–level equivalency credential, diploma, or certificate.  As of 2014, there are only four 
content areas that are tested. 
GED Program - An extensive national and international network of adult learners, teachers, chief 
examiners, local and state program administrators, state and provincial directors of adult 
education, and administrative staff at the GED Testing Service of the American Council on 
Education.  “The GED program is an investment in human capital, and it attracts both students 
and professionals who are committed to human growth and development. Essential to these 
processes, and fundamental to free society, is the opportunity to reconsider one's options in order 
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to maximize one's potential. As North America's primary second chance education program, the 
GED Tests reflect and extend this basic democratic value” (Lowe,1992, p.5). 
GED Certificate - Passing the GED test gives those who did not complete high school the 
opportunity to earn their high school equivalency credential.  It is important to note that states 
and jurisdictions award a Certificate of High School Equivalency or similarly titled credential to 
persons who meet the passing score requirements. 
GED Testing Service - a joint venture of the American Council on Education. Pearson is the sole 
developer for the GED test. The test is taken on a computer and in person at a testing facility 
History of the GED Test 
There have been three prior series of the GED Test: 1942, 1978, and 1988 before the 2002 Series 
came out. The current series of the test was released in January 2014 (English-language U.S.), 
followed by Spanish- and French-language versions released in 2004. Changes made in each 
series were the result of the identification of specific areas of need or assessment that would 
strengthen the test and provide evidence of test score validity and credibility in a changing world. 
Special editions with special formats of the GED Test are available in addition to the standard 
print editions for candidates with physical, learning, or psychological disabilities. These formats 
include large print, audiocassette, and Braille editions. Although the audiocassette and Braille 
editions may be used by candidates with documented disabilities who were approved for test 
accommodations, the large print edition does not require additional documentation for use.  
In November 1942, the United States Armed Forces Institute asked the American Council 
on Education (ACE) to develop a battery of tests to measure high school-level academic skills.    
Directed by Ralph Tyler, a civilian team of test experts, under a USAFI contract administered by 
the University of Chicago, developed high school equivalent tests, "to measure the outcomes and 
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concepts of a four-year high school (non-technical) education in the five areas of curriculum 
taught in all such high schools throughout the country, namely English Grammar, Social Studies, 
Natural Sciences, Literature and Mathematics." (Allen & Jones, 1992, p.23)  An additional 
subgroup developed provisions for (1) credit for military training, (2) general educational 
placement, and (3) credit in special fields. The plan included a battery of tests of general 
educational competence the forerunners of today's GED. (Allen & Jones, 1992, p.23) 
The industrial era existed when the 1942 Series was created. Any individual who 
successfully met the qualifications to receive their GED, were in position to qualify for many 
jobs. Changes in curriculum on the secondary level and attitudes concerning education caused a 
review of the 1942 exam in 1977. The next series of tests were generated in 1978. This series 
was known for shifting the social studies and science material to reading and to increase 
movement towards conceptual knowledge and evaluation instead of recollection of facts. There 
were five changes made in the exam of 1988, as observations were made that the world was 
changing to an information-based society in the 1980’s. A fifth revision was released on January 
2, 2014 to be delivered on Pearson VUE, a proprietary computer-based testing platform. 
The GED testing program belongs jointly to the GED Testing Service of the ACE and to 
each state, provincial, or territorial department or ministry of education.  Each party from the 
local school system or community college that provides preparation and testing in the 
community to the state, provincial, or territorial GED Administrator to the staff at GED Testing 
Service is connected to others through established channels as well as more informal ties based 
on shared interests in promoting second chance education to millions of adults. The GED 
Program has played a vital role in the Welfare to Work Program and even the prison system. For 
individuals who were collecting welfare and did not have a high school diploma, they were 
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required to participate in a GED Program. This would help the individuals to be able to be in 
position to have the skills necessary to gain a job and become self sufficient. 
Test Taking Individual Requirements 
Regulations governing eligibility can vary by state, but many require: 
• Currently not enrolled in high school 
• Never graduated from high school 
• Be at least 16 years old, usually 17 and  above 
• Meet state, provincial, or territorial requirements regarding age, residency, and the 
length of time since leaving school (letter may be required from school district) 
One factor that hinders students from receiving their certificate is the fact that they do not 
pass the Mathematics portion of the test. For many years there has been a stigma as it relates to 
the anxiety of math among students. Research showed from a welfare reform study that  students 
were more immediately concerned with reforming their identity as intelligent and capable 
learners than with obtaining training and skills needed to search for and acquire entry-level jobs.  
(Taylor,1994, p.2) 
Curriculum 
In any class or workshop, there usually exists some formal plan for numerous concepts to 
be taught for the stated time period. It is with great expectation that if the curriculum (content 
covered) is administered in line with Common Core Standards, then the individuals should 
achieve success in applying what they learned on the test and pass. Too often instruction is 
provided that is not in line with the test objectives, or all the concepts are not fully covered and 
the student is left at a disadvantage. A student generally takes three years of math in high school, 
but many of the GED programs aim to cover that same amount of content in a matter of months. 
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For individuals who may have been away from the classroom for several years, this timeframe 
may not be conducive to full preparation for the GED test. The curriculum has to aim to cover all 
necessary content, but at a pace that individuals with various knowledge levels can still maintain 
confidence that they are grasping the ideas.  The chart below shows the differences between the 
2002 Series and the 2014 Series as indicated from by the GED Testing Service. 
Table 1 
Comparison of Math Content for 2002 and 2014 GED Test  
2002 Series Test 2014 Series GED Test 
• One test with two parts, one of 
which allowed use of calculator 
• One test with calculator allowed on most 
items 
• Content  
 25-30% Number 
Operations, Number sense 
 25-30% Measurement and 
Geometry 
 25-30% Data, Statistics and 
Probability 
 25-30% Algebra, Functions 
and Patterns 
 Casio fx260-Solar 
• Content 
 45% - Quantitative Problem Solving 
o Number Operations 
o Geometric Thinking 
 55% - Algebraic Problem Solving 
• Texas Instruments – TI 30XS 
• Integration of mathematical practices 
 
Note:  Comparison of Content for 2002 and 2014 Series GED Test (GED Testing Service, 2013) 
and change of calculator is indicated. Algebraic problem solving is increased on the new test. 
Overall, Table 1 above suggests that there is a significant increase in algebraic questions. The 
use of the new TI calculator also provides exposure to the type of calculators used in colleges. 
According to (GED Testing Service, 2013) there are some items that were on the 2002 test that 
are no longer being assessed on the 2014 Math exam such as: 
• Read and interpret scales, meters, and gauges 
• Predict the impact of changes in linear dimension on the perimeter, area, and volume 
of figures 
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• Evaluate arguments based on data analysis, including distinguishing between 
correlation and causation 
• Identify and select appropriate units of metric and customary measures 
• Use estimations to solve problems and assess the reasonableness of an answer. 
• Model and solve problems using the concepts of perpendicularity, parallelism, 
congruence,  and similarity of  geometric figures 
• Relate basic arithmetic operations to one another 
Although these items may not have specific questions relating to them, the skill set will still 
be required (prior knowledge) as individuals answer the current questions. The skills serve as 
building blocks or even a foundation for higher order math.  
Table 2 
Mathematical Reasoning 
• Some items require procedure 
skill 
 Procedure skill 
 Fluency 
 Problem solving 
• Presented in academic and 
workforce contexts 
• Statistics and data interpretation 
standards are also included in 
other tests 
 
 
Note:  Mathematical Reasoning Types.  A variety of questions on the new exam aimed at real 
life scenarios to assess problem solving skills as stated by (GED Testing Service,2013).  
It can be noted that there is almost an even balance of questions: quantitative and 
algebraic in Table 2.  It is expected that about 80% of the questions will be a Depth of 
Knowledge Level (discussed later) of 2 and above. There is a mathematics content matrix 
45%
55%
Quantitative 
problem 
Solving
Algebraic 
Problem 
Solving
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(Appendix C) that links the content to the mathematical domain and aligned with the Common 
Core State Standards. (GED Testing Service, 2012b, p.23-26) 
Table 3 
Item Type Comparison of 2002 and 2014 GED Test 
2002 Series GED Test 2014 Series GED Test 
 Item types 
 Multiple Choice 
 Gridded Response 
 Coordinate plane grid 
 Technology-Enhanced Items 
 Multiple choice 
 Fill-in-the-blank 
 Hot-spot 
 Drag-and-drop 
 Drop-down 
 
Note:  Item Types Comparison from 2002 to 2014 (GED Testing Service, 2013 ).  
The new 2014 Series test involves answering questions utilizing a mouse and 
maneuvering on the computer.  The typical bubble methods, or fill in the circle option by hand is 
no longer available. To be prepared to take the test requires not only learning the content of the 
concepts mentioned above, but also computer/typing skills.  Multiple choice items have been 
reduced (one less choice, four instead of five) on the new exam. 
Mathematics Depth-of-Knowledge Levels 
The new GED assessment employs Webb’s Depth of Knowledge (DOK) (Webb, 2002) model of 
cognitive levels to evaluate test content as indicated below. The DOK levels of individual items 
reflect the cognitive complexity of the tasks and are assigned to items on the basis of the 
cognitive demands of the individual item. Throughout the math portion of the exam, the 
questions asked are geared toward individuals using more critical thinking skills. 
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Level 1 – Recall.  The first level includes the recall of information such as a fact, definition, term, 
or a simple procedure, as well as performing a simple algorithm or applying a formula. That is, 
in mathematics a one-step, well-defined, and straight algorithmic procedure should be included 
at this lowest level. Other key words that signify a Level 1 include “identify,” “recall,” 
“recognize,” “use,” and “measure.” Verbs such as “describe” and “explain” could be classified at 
different levels depending on what is to be described and explained.  The 2014 Series aims to 
minimize using this level only, but rather a combination of levels. The expectation is that 
questions are geared toward level two or higher.   
Level 2 – Skill/Concept. The second level includes the engagement of some mental processing 
beyond a habitual response. A Level 2 assessment item requires students to make some decisions 
as to how to approach the problem or activity, whereas Level 1 tasks require students to 
demonstrate a rote response, perform a well-known algorithm, follow a set procedure (like a 
recipe), or perform a clearly defined series of steps. Keywords that generally distinguish a Level 
2 item include “classify,” “organize,” ”estimate,” “make observations,” “collect and display 
data,” and “compare data.” These actions imply more than one step. For example, to compare 
data requires first identifying characteristics of the objects or phenomenon and then grouping or 
ordering the objects. Some action verbs, such as “explain,” “describe,” or “interpret” could be 
classified at different levels depending on the object of the action. For example, if an item 
required students to explain how light affects mass by indicating there is a relationship between 
light and heat, this is considered a Level 2 task. Interpreting information from a simple graph and 
requiring reading information from the graph also are Level 2 tasks. Interpreting information 
from a complex graph, that requires some decisions on what features of the graph need to be 
considered, and how information from the graph can be aggregated is a Level 3 task, described 
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below. Caution is warranted in interpreting Level 2 as only skills because some reviewers will 
interpret skills very narrowly, as primarily numerical skills.  This interpretation excludes from 
this level other skills such as visualization skills and probability skills, which may be more 
complex simply because they are less common. Other Level 2 activities include explaining the 
purpose and use of experimental procedures; carrying out experimental procedures; making 
observations and collecting data; classifying, organizing, and comparing data; and organizing 
and displaying data in tables, graphs, and charts.  An example is provided below from the (GED 
Testing Service, 2012b): 
  
Figure 1. Sample DOK 2 math question. This is an example of a possible test question that 
would be rated as Depth of Knowledge Level 2. 
Level 3 – Strategic Thinking.  The third level requires reasoning, planning, using evidence, and a 
higher level of thinking than the previous two levels. In most instances, requiring students to 
explain their thinking is a Level 3 task. Activities that require students to make conjectures are 
also at this level. The cognitive demands at Level 3 are complex and abstract. The complexity 
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does not result from the fact that there are multiple answers, a possibility for both Levels 1 and 2, 
but because the task requires more demanding reasoning. An activity, however, that has more 
than one possible answer and requires students to justify the response they give would most 
likely be a Level 3. Other Level 3 activities include drawing conclusions from observations; 
citing evidence and developing a logical argument for concepts; explaining phenomena in terms 
of concepts; and using concepts to solve problems.  
Level 4 – Extended Thinking. The use of extended thinking requires complex reasoning, 
planning, developing, and thinking most likely over an extended period of time. The extended 
time period is not a distinguishing factor if the required work is only repetitive and does not 
require applying significant conceptual understanding and higher-order thinking. For example, if 
a student has to take the water temperature from a river each day for a month and then construct 
a graph, this would be classified as a Level 2. However, if the student is to conduct a river study 
that requires taking into consideration a number of variables, this would be a Level 4 task. At 
Level 4, the cognitive demands of the task should be high and the work should be very complex. 
Students should be required to make several connections—relate ideas within the content area or 
among content areas—and have to select one approach among many alternatives on how the 
situation should be solved, in order to be at this highest level. Level 4 activities include designing 
and conducting experiments; making connections between a finding and related concepts and 
phenomena; combining and synthesizing ideas into new concepts; and critiquing experimental 
designs. 
 In order for students to be adequately prepared to solve problems using these different 
DOK levels, they attend a preparation course either in a classroom or via online classes. There 
are advantages as well as disadvantages in using the methods listed above to get ready for the 
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GED Test. Not only will the students have to be prepared, but also the instructors need additional 
preparation. Table 4 below shows some of the areas to be addressed by teachers: 
Table 4 
The Challenges Ahead 
Instructors will need to: 
 
• Move past basic arithmetic instruction 
• Increase instruction in problem solving strategies 
• Increase emphasis on geometric and algebraic thinking 
• Provide Instruction in higher order mathematics 
• Shift focus from “rules or process” of mathematics to deeper understanding of 
“why” 
Note:  Challenges for Instructors from the (GED Testing Service, 2013).  The table shows a list 
of changes that are a necessary to assist individuals for the new 2014 Test. 
A change to new teaching methods may be required. Instructors will have to be more 
creative in activities and assignments that are provided to the individuals. Instructors will also 
have to take on more of a facilitation role rather than lecture. Interaction and hands on activities 
may take on new meaning in the classroom. Teachers will have to have high expectations of 
students, provide guided assistance, allow for interaction and critical thinking of concepts, and 
model or demonstrate how concepts can be applied to real life. These are just a few of the 
strategies that can be implemented specifically in the new GED classroom. 
Step by Step Teaching (SBST) 
One method that has been researched is where Step by Step Teaching has been applied to 
students who took a math class. SBST focuses on narrowing the student's "zone of proximal 
development" where real learning takes place. This phrase coined by Vygotsky (1978), 
represents the range of tasks that the student is able to complete without assistance and those that 
could be completed with the guidance/assistance of adults or more-skilled children. The research 
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divided the students into several groups for observation. One group was labeled as the TN 
indicating the student was tolerant of the SBST method because it was needed it. The other 
group was called the ER which meant they were ecstatic about SBST and this strategy was 
recommended.  The researched showed some interesting outcomes and including feedback from 
some of the students who participated. Some comments from the students were as follows: 
"I never dreamed that this SBST would change my grades by so much"; "I would 
recommend SBST to anyone interested in improving their mathematics scores"; "It's not just 
about having better grades as much as it is about the desire to continue achieving"; "Now I want 
to learn mathematics and actually enjoy the experience"; "Looking for better mathematics 
scores." (Algozzine, McLeskey, Spooner, & Waldron, 2014, p. 366) 
 “I wish 1 had known this method before"; "From today I promise myself to be 
more open to new ideas and be willing to give them a try"; "It's amazing what happens 
when I am between a rock and a hard place . . . my tolerance for a new technique has 
saved me from dropping out of university"; "My attitude gives me my altitude." (Algozzine et 
al., 2014)  The study showed how some individuals developed a better attitude toward math and 
found the SBST approach to be helpful in other areas of students’ lives. 
Classroom Instruction 
Advantages 
Students typically were able to learn better in an environment where they can be tutored, 
mentored, coached, and even felt a sense of safety. The classroom allowed for students to ask 
questions and get clarity on terms and processes with the assistance of another human being. 
This method of learning does require the student to be at a specific place at a specified time. The 
usual pencil and paper method is used to take notes for review at a later time. The classroom also 
allowed for Instructors to be able to read students’ nonverbal expressions to determine if another 
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method or explanation was needed for intrinsic understanding. The participation with a group 
offered ways to enhance social skills and allowed for peer assistance and encouragement. 
Disadvantages 
Some students did not receive the full benefit of the classroom atmosphere. Too often 
students do not finish the program and attendance drops off. Due to life situations like a job, 
family commitments, lack of motivation, conflicting class schedules, etc. may cause an 
individual not to remain consistent in the process of learning.  There are many individuals who 
stopped attending high school because they just function better in a one-on-one situation or 
experienced shame for their lack of knowledge and skill perceived at the time. There is generally 
no cost for the classroom experience and, for this reason it is often perceived by students as 
unnecessary.  Students may turn to online learning to avoid others knowing of their status but 
most often for convenience. Many of the online sites offer a pretest to help identify what areas 
need to be worked on and also provide a study plan to move forward. 
Online Courses 
Advantages 
 
As much as individuals rely on technology, it is agreed that technology is not reliable. 
Instructors are aware that with any technology, problems can occur (Melkun, 2012). By taking 
the course online, students are given the opportunity to practice in an environment similar to the 
test site. Online courses help students build confidence in using the computer, and are convenient 
(24/7). A student learns how to answer questions via the personal computer with timers provided, 
and receive instant feedback when the test/exercise is completed.  Younger students may even 
prefer learning online. Students who grew up using the Internet and other digital technology tend 
to work online easily. Studies have gone on to suggest that people growing up in the digital age 
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have brains that are wired differently than those who have not (Hernandez-Julian & Peters, 
2012). Some individuals may choose to use a tablet/Ipad and even a cell phone with internet 
access to prepare for the exam. In addition, there are some You Tube links and other sites that 
provide a teacher explaining concepts aloud as well when using online. 
Disadvantages 
There are potential challenges to doing self study online. Online courses require a lot of 
discipline, self control, and serious focus on the lessons administered. A conscious effort will 
need to be made to take notes when possible to help in recall of concepts discussed. The ability 
to avoid distractions, like advertising, email notifications, and other things while on the internet 
are very important as well. There are free programs for GED preparation, but many have a fee 
associated to gain access to the exercises, books, and even practice tests. 
Testing 
Cost 
The cost of the GED test for test-takers varies depending on the state. For Illinois, the 
2002 Series cost $35 for the entire test. Retake costs depended on which subject had to be 
retaken. Currently costs can be as low as $45 as is the case in Maryland, but the typical fees are 
$120 for all four tests, or $30 for each of the four subject tests. The cost does vary from state to 
state (GED Testing Service, 2012c).  
Format 
For many years the 2002 Series had been administered via paper until the later part of 
2013. As the launching of the new 2014 Series was approaching, to allow more individuals to 
complete their 2002 exam, the test was also being offered on computer. Any individual who did 
not complete and pass the test with at least the minimum score on each of the components would 
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lose their points and need to start over with the new 2014 exam. The new 2014 Series is only 
provided via computer. However, there are a few special circumstances where the paper version 
would be available.  
Students with Disabilities 
Students with disabilities who want to take the GED test may be entitled to receive 
reasonable testing accommodations. If a qualified professional has documented the disability, the 
candidate should get the appropriate form from the GED Testing Center (GED Testing Service, 
2015) 
• Physical disability and chronic-health disability (such as blindness, low vision, hearing 
impairment, and mobility impairment): "Request for Testing Accommodations—
Physical/Chronic Health Disability" form 
• Learning or cognitive disability (such as dyslexia, dyscalculia, receptive aphasia, and 
written-language disorder): "Request for Testing Accommodations—Learning and Other 
Cognitive Disabilities" form 
• Emotional or mental-health disorder (such as bipolar disorder, Tourette's syndrome, 
and schizophrenia): "Request for Testing Accommodations—Emotional/Mental health" form 
• Attention-Deficit / Hyperactivity Disorder (inattentive type, hyperactive–impulse type, or 
combined type): "Request for Testing Accommodations—Attention-Deficit/Hyperactivity 
Disorder" form 
Administration of Math Exam 
As of February 21, 2014, the standard time allowance on the GED Test, Mathematical 
Reasoning, was increased by 25 minutes as stated by (GED Testing Service, 2014).  One of the 
distinct differences with the test being administered via the computer is that the results are 
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provided instantly. On the 2002 Series test, it could take up to three weeks before an individual 
received their test results. A person could pay for the entire exam but yet schedule to take each 
exam on different days. In the new 2014 Series, a person can pay for one exam at a time and take 
when convenient. There is no limitation on the time to complete all four tests unless specified by 
the state. Individuals are not allowed to bring anything into the testing room. The calculator is 
provided on the screen and one sheet of paper is given at a time for scratch paper. All scratch 
paper must be turned in to receive another sheet. A sample question from the 2002 Series is 
given below. Additional questions can be found in Appendix I. 
Sample Question from 2002 Series 
1. Last month, the balance in Tisha's checkbook was $1219.17. Since then she has deposited her 
latest paycheck of $2425.66 and written checks for $850.00 (rent), $235.89 (car payment), 
and $418.37 (credit card payment). 
What is the current balance in Tisha's checking account? 
1. $921.40 
2. $2,140.57 
3. $3,215.27 
4. $3,929.92 
5. $5,149.09 
Answer Rationale 
The correct answer is 2. The paycheck would be added to the existing balance and the checks 
written in would be subtracted. The realistic amounts in the question would require   
considerable  time  for  the  arithmetic  to be  done  by  hand,  but  the  values  can  be   
entered  into  the  calculator  in  one  continuous  string  as  they  are presented  in  the   
expression. 
 
New  balance  =  Old  balance  +  paycheck  deposited  -  checks  written 
New  balance  =  1219.17  +  2425.66  - 850.00  - 235.89  - 418.37 
New  balance  =  $2140.57  
 
(GED Testing Service, 2012a) 
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Sample Question from the 2014 GED Test 
An office uses paper drinking cups in the shape of a cone with the dimensions as shown. The 
volume of a cone = V = 1/3 πr²h   
  
  
 
 
 
o Where R is the radius of the base and H is the height of the cone.  
 
To the nearest tenth of a cubic inch, what is the volume of each drinking cup?  
o A.  2.5 
o B.  7.9 
o C.  23.7 
o D.  31.7 
Answer Rationale: Option B is correct. The paper drinking cup is in the shape of a cone. The 
formula for the volume of a cone is V = 1/3 πr²h. The diameter of the base of the cone is 2 ¾ or 
11/4 inches. Because the radius is half the diameter, the radius is 11/8 inches. The height of the 
cone is 4 inches. The test taker must substitute these measurements into the formula, which 
results in the expression V = ½(11/8)²(4). This expression is equal to approximately 7.9 cubic 
inches. 
Mathematic Indicator Q.6a: When given geometric formulas, compute volume and surface area 
of right pyramids and cones. Solve for side lengths, height, radius, or diameter when given 
volume or surface area. 
Depth of Knowledge (DOK) Level 2: This item involves determining the volume of a cone by 
substituting the appropriate values into the formula. The first step is recognizing tha the diameter 
is given, rather than the radius requiring the test taker to divide the diameter by 2. After 
substituting values into the formula, the test taker must convert the result from a mixed number 
to a decimal, Or, test taker may convert the mixed number measurements to decimals before 
substituting values into the formula. The reasoning required of the test taker represents a DOK 
Level 2. (GED Testing Service, 2012d, p.21). 
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Scoring Process 
2002 Scoring 
 In order to meet the qualifications to earn the GED certificate for the 2002 Series, an 
individual had to score a minimum of 410 on each of the five subjects. The maximum score for 
each exam is 800. Along with maintaining the minimum on each subject, a total of 2250 had to 
be collectively earned (this represents an average of 450 points per test). As an example: an 
individual who earned 410 points on each of the five tests would only have a total of 2050 
points. Although this individual scored the minimum, the total points altogether are less than 
2250. This means that the GED certificate has not yet been earned. The individual would have to 
retake any exam or combination of exams to boost up the score(s) to accumulate another 200 
points.  To clarify, another individual who takes the same exam with all five subjects, can score 
435, 500, 510, 475, 450 respectively and qualify for the GED certificate.    
2014 Scoring 
The GED Testing Program also changed the scoring scale from 100 to 200 points, with a 
passing score of 150 on each subsection (GED Testing Service, 2012). High scores in one 
content area can no longer compensate for low scores in another subject. College readiness has 
been also redefined as obtaining at least 170 on the new scale, a so-called ‘Honors’ score, based 
on a norming sample of high school graduates from the class of 2013. Scoring details are 
explained in the chart below.  
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Table 5 
Scoring Definitions 
GED® test GED Ready® practice test 
GED® Passing Score with Honors (170-
200) 
Test-taker passed and showed the skills 
needed to be successful in college or a job 
(college-and career-readiness level). 
Likely to Pass (score ranges vary by 
test subject) 
• RLA (152–200) 
• Math (154–200) 
• Science (152–200) 
• Social Studies (155–200) 
Test-taker is ready and should schedule 
that GED® test subject soon. Readiness 
predictions are valid for 60 days. 
GED® Passing Score (150–169) 
Test-taker passed and showed the same 
skills as a graduating high school senior. 
Too Close To Call (score ranges vary 
by test subject) 
• RLA (143–151) 
• Math (143–153) 
• Science (143–151) 
• Social Studies (143–154) 
Test-taker may be ready, but should 
study more before taking the test. 
Below Passing (100-149) 
Test-taker did not pass and needs to study 
more and retake the test. 
Not Likely to Pass (100–142) 
Test-taker needs to study more before 
taking the test. 
Note: The Score Definition table above from (GED Testing Service, 2012b) provides an 
explanation of the scoring for the exams provided.  In the 2014 Series a practice test is made 
available in each subject which provides GED scores that Indicates if a test-taker is likely to 
pass, too close to call, or not likely to pass the GED® test. The official GED test indicates if a 
test-taker passed, passed with honors, or scored below passing. Feedback is provided for each 
test to the individual. 
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Statistics 
In a report given by (Patterson, Zhang, 2010) stated that there were many individuals who 
were persistent in retaking he 2002 exam.  Overall Mathematics and Language Arts Writing 
were the two highest number of retesting examinees.  The retest percentage for Mathematics was 
54% and for Writing the percentage was 49%. This indicated the subjects that needed to be 
carefully addressed (Patterson,2010, p.2).  Standard Scores Statistics for GED Test Passers in 
Science and Mathematics and Battery 2013 as shown in (Appendix A) demonstrates the scores 
across the US. The average overall in math is about 500. The scores here are reflective of the 
2002 GED Test. Scores were higher across the board in science and scores for the whole test. 
The highest score possible was 800 for each subject. Interestingly enough, there is no category in 
the table, mean, median, or mode, that eve reached 600. 
 The table for GED Test Pass Rates by Age Group: 2013 (Appendix B) reflects the overall 
pass rate by age group for 2013 from (GED Testing Service, 2014, p.64). Overall the pass rates 
for older test takers appeared to decline by age. There are currently no statistics available as of 
yet regarding the numbers for those who took and/or passed the complete exam during the year 
of 2014.  Statistics on GED Test Candidates - United States (Appendix C), this table from the 
(GED Testing Service, 2014) provides statistics on the test candidates throughout the U.S. going 
as far back as 2002 up until 2013. Notice the mean value score is still very low for math (410 is 
the minimum passing score). The reasons why individuals took the test are also indicated. 
Conclusion 
 There can be no question that the GED program is an important part of adult basic 
education (ABE) in the United States. The GED credential has historically and still continues to 
be considered “the high school equivalency” diploma. As the GED test has undergone many 
A Comparison of Mathematics Content in the 2002 and 2014 GED Test 24 
updates since its’ inception in 1942, it is expected that new versions will continue to emerge. 
There are definitely distinct differences in the 2002 Series exam, especially with the 
acknowledgement that it will primarily be administered via a computer. Not only will students 
need to learn how to use deeper levels of thought when focusing on science, social studies, 
reading, and math, but they will also need to demonstrate the ability to use a computer.  
According to the GED Testing Service, the expectation is that the changes to the 2014 GED Test 
will help students prepare to be college and career ready.   
The new 2014 version expects students to utilize stronger critical thinking skills. This 
will translate into better employees who are able to be better problem solvers. The prior 2002 
Series exam for the only provided questions that were determined as Depth of Knowledge (DOK 
1) which simply is assesses memory or recall.  The current version utilizes a DOK of Level 2 or 
higher and includes questions that may have multiple steps and incorporate multiple DOK levels.   
The requirement to maneuver around and test on a computer adds some complexity. What many 
individuals successfully learned before leaving high school, may have been the DOK Level 
1material, but it will require more problem solving ability rather than arithmetic and basic 
operations of mathematics. The higher level thinking required for this 2014 test, and application 
of skills in math in real life situations can possibly make the difference not only academically, 
socially, economically, but also help to prepare individuals for every area of their lives. Although 
the 2002 exam appears to be on a lower level of DOK, it is still interesting that the scores even 
from 2002 to 2013 have not yet met an average score over 500. 
In order for individuals to achieve this new level of thinking, GED instructors will also 
need to make a change in their teaching style and delivery. In addition, there are issues 
surrounding the attitudes of students toward mathematics that may need to change. For example, 
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many individuals have a fear of the subject and memories of bad experiences from the past 
regarding a mathematics class. Some do not have the confidence that they need to achieve 
success in mathematics. Both the old 2002 Series and 2014 Series require minimum scores for 
each subject and a certificate will not be issued unless the cumulative score is met.  
As research earlier in this paper pointed out, (Algozzine et al., 2014) the method called 
SBST (Step by Step Teaching) showed positive results in helping students improve in math. This 
method can be viewed like a mother teaching a child how to walk or count, etc. The goal of the 
teacher, just like the mother, is to recognize that there is someone who is relying upon you to 
provide guidance in how to accomplish the task at hand.  By explaining things in such a way that 
is understandable and relatable to the student, the teacher becomes a confidence builder, trainer, 
encourager, Creativity is always required by the instructor! Having interaction with individuals 
allows for better understanding. When questions are asked, the answers given can open 
understanding for the student and yet challenge the teacher to think of other ways to explain. 
When students come from different backgrounds of knowledge, one method of teaching may not 
be suitable for all of the students. One point brought out by the students in the study was that 
they gained greater understanding when what was taught could be linked to something in their 
everyday life. (Algozzine et al., 2014) 
  With changing technology; the assessment should reflect and require new skills to 
correspond to what the contemporary workforce requires. Any student who expects to attend 
college after receiving their GED certificate, will recognize that even applying for, and taking 
courses for college are done primarily over the Internet. Technology has taken over, even in the 
very informal mode of communication by phone. An important characteristic of the 2014 GED 
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test is that it requires computer use. This often challenges older individuals to master the skill of 
operating a personal computer and to learn to embrace technology.  
As times continue to change, the need for a high school diploma or equivalency becomes 
more critical. The fact that a second chance at receiving a diploma does not stop at the age of 18 
is of great importance. Millions of individuals can set their goal to accomplish this after their 
high school years.  It is important to realize that teachers/instructors have the ability to change 
lives forever. There are such great testimonies from students who did not think it was possible to 
ever go to college or to get a better job, or be able to help their children with homework, but a 
teacher was able to help them overcome their fear of math, fear of technology, fear of being 
looked at as worthless because they did not finish school, relate the concepts to everyday life, 
and offer support that the sky is the limit.  To participate in training for a vocation requires a high 
school diploma or GED at the minimum.  The fact still remains that just as ACE and the GED 
Testing Centers make this exam available to many, teachers at all levels in mathematics can offer 
a chance to students to realize it is possible to develop understanding and to learn mathematics .  
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Appendix D 
Mathematics Content Matrix 
Math Content 
Domains 
Targets Common 
Core State 
Standards 
Reference 
Foundation Progressing Advanced 
Number Sense 
and 
computation 
Q.1 
Ordering and computing with rational numbers; simplifying 
numerical expressions; interpreting distance using a number line 
6-7.NS, 3-
5.NF, 8.EE, 
N-RN 
One step and 
multi-step word 
problems 
Q.2 
Reasoning quantitatively to solve problems involving rational 
numbers 
6-7.NS, K-
5.0A, 7-8.EE, 
N-Q 
Rate ratio, and 
percent word 
problems 
Q.3 
Solving problems involving a proportional relationship 
6-7.RP, 
7.EE.3, 7-G, 
N-Q 
Quantitative 
problems in 
geometric 
measurement 
Q.4 Computing 
perimeter, 
circumference, and 
area of plane figures 
Q.5 
Computing volume 
and surface area of 
prisms and cylinders 
Q.6 
Computing volume 
and surface area of 
cones, pyramids, 
spheres, and other 
shapes 
3-8.G, 6.EE 
Quantitative 
problems in 
statistical 
measurement 
Q.7 
Reading and 
interpreting graphs, 
charts, and other data 
representations 
Q.8  
Measuring the 
center of a statistical 
data set 
Q.9 Determining 
sample space and 
using probability 
models to interpret 
data 
6-8.SP, S-
CP.9, S-
ID.1,S-MD.2 
Transforming 
expressions 
A.1 
Simplifying, 
evaluating, and 
writing linear 
expressions 
A.2 
Simplifying, 
evaluating, and 
writing polynomial 
expressions 
 
A.3 
Simplifying, 
evaluating, and 
writing rational 
expressions 
 
A-SSE, A-
APR, 6-8.EE 
Solving 
equations 
A.4 
Writing and solving 
linear equations 
A.5 
Writing and solving 
linear Inequalities 
 
 
A.6 
Writing and solving 
quadratic equations 
A-REI, A-
CED, A-SSE. 
6-8.EE 
Line in the 
coordinate 
plane 
A.7 
Graphing an equation 
in two variables in the 
coordinate plane; 
solving problems 
requiring knowledge 
A.8 
Determining the 
equation of a line 
A.9 
Applying the slope 
criteria for parallel 
or perpendicular 
lines 
A-REI, G-
GPE, 8.EE, A-
CEID 
Function 
concepts 
A.10 
Evaluating a function 
for a given input 
A.11 
Comparing 
functions in 
different 
presentations 
A.12 
Identifying features 
of a function from 
graphs or tables 
8.F, 8.EE, F-
IF 
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Appendix E 
Quantitative Problem Solving Assessment Targets 
Common 
Core 
State 
Standards 
Reference 
Quantitative Problem Solving Assessment Targets Range of 
Depth of 
Knowledge 
 Q.1      Order and compute with rational numbers; simplify numerical 
expressions 
 
4.NF.2 
6.NS.6c 
6.NS.7 
Q.1a     Ordering and computing with rational numbers; simplifying 
numerical expressions; interpreting distance using a number line 
1-2 
7.NS.1d 
7.NS.2c 
Q.1b     Perform addition, subtraction, multiplication, and division on rational 
numbers. 
1-2 
6.NS.4 Q.1c     Apply number properties involving multiples and factors, such as 
using the least common multiple, greatest common factor, or distributive 
property to rewrite numeric expressions. 
1-2 
8.EE.1 N-
RN.2 
Q.1.d    Apply rules of exponents in numerical expressions with rational 
exponents to write equivalent expressions with rational exponents. 
1-2 
8.EE.2 N-
RN.2 
Q.1.e    Perform computations and write numerical expressions with squares 
and square roots of positive, rational numbers. 
1-2 
8.EE.2 N-
RN.2 
Q.1.f    Perform computations and write numerical expressions with cubes 
and cube roots of rational numbers. 
1-2 
7.NS.2b Q.1.g   Determine when a numerical expression is undefined 2 
6.NS.7c 
7.NS.1c 
Q.1.h   Identify absolute value or a rational number as its distance from zero 
on the number line and determine the distance between two rational numbers 
on the number line, including using the absolute value of their difference 
1-2 
 Q.2     Quantitative reasoning  to solve problems involving rational numbers  
7.NS.3 
7.EE.3 
8.EE.4 N-
Q.1 
Q.2a    Solve single –step or multistep real-world arithmetic problems 
involving the four operations with rational numbers, including those 
involving scientific notation. 
1-3 
 Q.3    Solving problems involving a proportional relationship 
 
 
6.RP.3 
7.RP.1 G-
MG.2 
Q.3a   Compute unit rates. Examples include (but are not limited to) unit 
pricing, constant speed, people per square mile, BTUs per cubic foot. 
1-3 
7.RP.3 Q.3b   Use scale factors to determine the magnitude of a size change. Convert 
between actual drawings and scale drawings. 
1-2 
6.RP.3 
7.RP.1-3 
N-Q.1 
Q.3c   Solve multistep real-world arithmetic problems using ratios or 
proportions including those that require converting units of measure. 
2-3 
7.RP.3 Q.3d   Solve two-step real world arithmetic problems involving percentages. 
Examples include (but are not limited to): simple interest, tax, markups and 
markdowns, gratuities and commissions, percent increase and decrease. 
1-3 
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Appendix F 
Quantitative Problem Solving Assessment Targets 
Common 
Core 
State 
Standards 
Reference 
Quantitative Problem Solving Assessment Targets Range of 
Depth of 
Knowledge 
 Q.4      Computing perimeter, circumference, and area of plane figures  
7.G.6 Q.4a     Compute the area and perimeter of triangles and rectangles. 
Determine side lengths 
1-3 
8.G.7 Q.4.b     Use the Pythagorean theorem to determine unknown side lengths in a 
right triangle. 
1-3 
7.G.4 Q.4.c     Compute the area and circumference of circles. Determine the radius 
or diameter when given area or circumference. 
1-3 
6.EE.2c 
7.G.6 
Q.4.d    Compute the perimeter of a polygon. Given a geometric formula, 
compute the area of a polygon. Determine side lengths of the figure when 
given the perimeter or area. 
1-3 
6.EE.2c 
7.G.6 
8.G.9 
Q.4.e    Compute perimeter and area of 2-D composite geometric figures, 
which could include circles, given geometric formulas as needed. 
1-2 
 Q.5    Computing volume and surface area of prisms and cylinders 1-3 
6.EE.2c 
7.G.6 
8.G.9 
Q.5.a   When given geometric formulas, compute volume and surface area of 
rectangular prisms. Solve for side lengths or height, when given volume or 
surface area. 
1-3 
 Q.5.b   When given geometric formulas, compute volume and surface area of 
cylinders. Solve for height, radius or diameter when given volume of the 
surface area 
1-3 
6.EE.2c 
7.G.6 
8.G.9 
Q.5.c    When given geometric formulas, compute volume and surface area of 
right prisms. Solve for side lengths or when given volume of the surface area. 
1-3 
 Q.6   Computing volume and surface area of cones,  pyramids, spheres, and 
other shapes. 
1-3 
6.EE.2C 
7.G.6 
8.G.9 
Q.6.a    When given geometric formulas, compute volume and surface area of 
right pyramids and cones. Solve for side lengths, height, radius, or diameter 
when given volume of the surface area 
 
1-2 
6.EE.2C 
8.G.9 
Q.6.b   When given geometric formulas, compute volume and surface area of 
spheres. Solve for radius or diameter when given the surface area. 
 
6.EE.2C 
7.G.6 
8.G.9 
Q.6.c   Compute surface area and volume of composite 3-D geometric 
figures, given geometric formulas as needed. 
1-2 
 Q.7    Reading and interpreting graphs, charts, and other data representation 1-2 
7.RP.2 
3.MD.3 
Q.7.a    Represent and display categorical data in bar graphs or circle graphs. 
Interpret categorical data displayed in bar graphs or circle graphs.. 
1-2 
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Appendix G 
Algebraic Problem Solving Assessment Target 
Common 
Core State 
Standards 
Reference 
Algebraic Problem Solving Assessment Targets Range of Depth 
of Knowledge 
 A.1    Simplifying, evaluating, and writing linear expressions  
7.EE.1 A.1.a   Add, subtract, factor, multiply, and expand linear expressions with 
rational coefficients 
1-2 
6.EE.2c A.1.b    Evaluate linear expressions by substituting integers for unknown 
quantities 
1-2 
6.EE.2a 
6.EE.6 
A.1.c     Write linear expressions as part of word to symbol translations or to 
represent common settings. 
1-2 
 A.2       Simplifying, evaluating, and writing polynomial expressions  
A-APR.1 A.2.a    Add, subtract, multiply polynomials, including multiplying two 
binomials, or divide factorable polynomials. 
1-2 
6.EE.2c A.2.b    Evaluate polynomials expressions by substituting integers for unknown 
quantities. 
1-2 
A.SSE.2 
A.SSE.3.a 
A.SSE.4 
A.2.c     Factor polynomial expressions. 1-2 
6.EE.2a 
6.EE.6 
A.2.d     Write polynomial expressions as part of word to symbol translations or 
to represent common settings 
1-2 
 A.3       Simplifying, evaluating, and writing rational expressions  
6.EE.3 A.3.a     Add, subtract, multiply and divide rational expresions. 1-3 
6.EE.2c A3.b      Evaluate rational expressions by substituing integers for unknown 
quantities. 
1-2 
6.EE.2a 
6.EE.6 
A.3.c     Write rational expressions as part of word-to-symbol translations or to 
represent common settings  
1-2 
 A.4      Writing and solving linear equations  
7.EE.4.a 
8.EE.7 
A.EE.3 
A.4.a     Solve one variable linear equations with rational number coefficients, 
including equations whose solutions require expanding expressions using the 
distributive property and collecting like terms or equations with coefficients 
represented by letters.  Includes solving routine first degree equations. 
1-2 
7.EE.4 
A-CED.1 
A.CED.2 
A.4.b     Solve real world problems involving linear equations. 1-3 
8.EE.8 
A.EE.6 
A.4.d     Solve a system of two simultaneous linear equations by graphing, 
substitution, or linear combination.  Solve real world problems leading to a 
system of linear equations. 
1-3 
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Appendix H  
Algebraic Problem Solving Assessment Target 
Common 
Core State 
Standards 
Reference 
Algebraic Problem Solving Assessment Targets Range of Depth 
of Knowledge 
 A.5     Writing and solving linear inequalities  
A.EE.3 A.5.a     Solve linear inequalities in one variable with rational number 
coefficients. 
1-2 
6.EE.8 
 
7.EE.4.b 
A.5.b      Identify or graph the solution to a one variable linear inequality on a 
number line. 
1-2 
7.EE.4 A.5.c     Solve real world problems involving inequalities. 1-3 
6.EE.2.a 
 
A.CED.1 
 
A.CED.2 
A.5.d     Write linear inequalities in one Variable to represent context. 1-2 
 A.6    Writing and solving quadratic equations  
A-REL.4 A.6.a    Solve quadratic equations in one variable with rational coefficients and 
real solutions, using appropriate methods . (e.g. quadratic formula, completing 
the square factoring inspection) 
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Appendix I 
Sample 2002 Questions (GED Testing Service, 2012a) 
1. Byron purchased a $5,000 certificate of deposit (CD) at his local bank. The CD will pay 
him 7% simple interest. How much INTEREST, in dollars, will Byron have earned from his CD 
at the end of a 2-year period? 
Answer Rationale 
Answer is 700. 
simple interest = principal x rate x time 
simple interest = $5000 x 0.07 x 2 
simple interest = $700 
 
2. In the equation ²  7  0, which value of x makes the equation true? 
1. Only -7 
2. Only 7 
3. Only 0 
4. 0 or -7 
5. 0 or 7  
Answer Rationale: 
 
Number 4 is correct.  If x= -7, then (-7)² + 7(-7) = 0 
49 – 49 = 0 
If  x=0,then (0)² + 7(0)=0 
0 + 0 = 0  
Algebraic with a Depth of Knowledge level of 1. 
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Sample 2014 Questions (GED Testing Service, 2012d) 
Question #1: Annie is planning a business meeting for her company. She has a budget of 1,325 
for renting a meeting room at a local hotel and providing lunch. She expects 26 people to attend 
the meeting. The cost of the meeting room is $270. Which inequality shows how to find the 
amount, x, Annie can spend on lunch for each person? 
o A.  26  270 	 1,325 
o B.  26  270  1,325 
o C.  270  26 	 1,325 
o D.  270  26  1,325 
 
Answer Rational: 
Option B is correct. The test taker selects an inequality that represents the given situation. The 
number of people attending the meeting is multiplied by the variable cost of lunch per person 
(26x).  This is added to the base cost of $2 for renting a room. The sum is set less than or equal 
to the total budget of $1,325, in order to reflect the maximum amount of money that can be 
spent. 
Mathematics Indicator A.5.d: Write linear equations in one variable to represent content. 
Depth of Knowledge (DOK) Level 1: This item requires determination of which inequality 
describes the situation. First, the total cost of lunch must be accounted for by the term 26x, where 
26 is the number of people at the meeting x represents the cost of lunch per person. This is 
combined with the amount of $270 to represent the total cost. This sum is then compared to the 
budget of 1,325; since this is maximum amount that can be spent, the ‘less than or equal to’ 
symbol is used. Translating between different types of mathematical representation is indicative 
of a DOK level of 1. (GED Testing Service, 2012d),  
Question #2:  There are steps from the pedestal to the head of the Statue of Liberty. The number 
of steps in the Washington Monument is 27 less than 6 times the number of steps in the Statue of 
Liberty. Which expression represents the number of steps in the Washington Monument in terms 
of s? 
o A.  27  6 
o B. 6  27 
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o C.  6  27 
o D.  6  27 
Answer Rational: 
Option C is correct. The term “times” indicates multiplication, and “less than” indicates 
subtraction. The test taker must write the phrase “27 less than 6 times the number of steps, 
with s representing the number of steps, “ as 6s – 27. 
Mathematics Indicator A.1.c:  Write linear expressions as part of word-to-symbol translations or 
to represent common settings. 
Depth of Knowledge (DOK) Level 2:  This term require translating text and numbers into an 
equivalent algebraic representation. Step one is interpreting the meaning of the numbers given in 
the item and how they relate both to each other and to the appropriate operation-subtraction. Step 
two is realizing that the correct expression is not represented by the distributive property, but by 
a straightforward application of the order of operations. Translating one representation to another 
gives this item a DOK level of 2. 
Question #3:  Scientist is studying red maple tree growth. She measures the trunk diameters of a 
sample of trees in the same month every other year. The tables show the data for two of the trees. 
This is the final year in which she will collect data. When her data collection is complete, she 
will predict future red maple tree growth. The scientist creates an equation that models her data 
for each tree so that she can predict the diameter in the future. Complete a linear equation that 
fits the data for tree 1, where x is the year and y is the trunk diameter in inches.  
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Answer Rationale: 
 This item is worth two points. To earn 2 points, the test taker must write the equation of a 
line using data from the table to find the slope of the line. For instance, using the points (1,8.6) 
and (3, 19.2) and the slope formula,  ₂₁
₁
 the test taker calculates the slope of the line, m, to be 
0.3. then the test taker  must substitute 0.3 for m and the x – and y-coordinates from one of the 
points in the table into the slope intercept form of a linear equation, y = mx+b, then solve for the 
y-intercept, b. The result is 18.3. Therefore the equation of the line is y = 0.3x + 18.3 
Mathematics Indicator A.8.b: Write the equation of a line passing through two given distinct 
points. 
 
Depth of Knowledge (DOK) Level 2: This drag-and-drop item requires model the context with an 
equation. First, the slope of the line represented by the equation is determined by choosing any 
two points from the data table and substituting them into the slope formula. This value serves as 
the coefficient for the variable, x, in the equation. Next, the constant in the equation is 
determined by substituting the values from any point in the data table into the equation. Finally, 
the values for the equation are dragged into the drop locations in the item. Translating 
information from one representation (data table) to another (equation) is a complex task that 
represents a DOK level of 2. 
 
Question #4:  Using the Table above, in year 13, the scientist will put a tree wrap around tree 1 to 
protect it from the winter snow. The height of the tree wrap needs to be 45 inches.  
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The wrap is priced by the square foot. To the nearest square foot, how many square feet of wrap 
does she need? 
o A.  22  
o B.  44 
o C.  121 
o D.  261 
Answer Rationale 
Option A is correct. The tree wrap is in the shape of a cylinder. The area of the tree wrap is 
represented by the lateral area of the cylinder. The lateral surface area of a cylinder is a 
rectangle, where the base of the rectangle equals the circumference of the cylinder and the height 
of the rectangle equals the height of the cylinder. 
First you must subtract the area of the two circular bases from the formula for the surface 
area of a cylinder. The result is the formula for lateral area of a cylinder, LA = 2πrh or LA  πdh. 
In the table for Tree 1, the diameter in year 13 is 22.2 inches. Using 3.14 as the value for , you 
must substitute these into the formula, which yields LA(3.14)(22.2)(45) = 3.136.86. Because tree 
wrap measurements are priced by square foot, you must convert the lateral surface area 
measurement from square inches to square feet. There are 144 square inches in 1 square foot; 
therefore, dividing the lateral area by number of square inches in 1 square foot finds the lateral 
area in square feet: . 
!!
 22 "#$% &%%'. 
Mathematics Indicator Q.5.b:  When given geometric formulas, compute volume and surface 
area of cylinders. Solve for height, radius, or diameter when given volume or surface area. 
Depth of Knowledge (DOK) Level 2: This item requires recognition that the tree wrap is in the 
shape of a cylinder without the top and bottom bases, The values for the radius and height of the 
tree  wrap are substituted into the formula for the surface area of a cylinder, taking care to use 
only the first part of the formula, which represents the area tree wrap. The formula requires the 
radius, so the diameter provided in the data table must be converted to radius before substituting. 
The reasoning required to solve this item is more complex than finding the area of the cylinder 
where the basses are present and the value of the radius is provided. Therefore this item 
represents a DOK level of 2. 
 
